Background: To determine financial and quality of life impact of patients calling the '0845' NHS Direct (NHS Direct) telephone helpline from the perspective of NHS service providers.
Background
NHS Direct was conceived and implemented in 1999 as a telephone and Internet service through which patients and the public could be 'signposted' to the most appropriate health care resources to meet their immediate needs. By 2009 its service was being provided across 36 sites nationally and was taking over 5 million telephone calls alone per year [1] . NHS Direct has since undergone considerable redesign to align its service delivery model to the requirements specified within the wider NHS reforms of the Out of Hours urgent care pathway. It has been replaced by the more comprehensive 111 service. Although the service is restructuring, the economic lessons for similar services can be learned about the efficiency of over-the-phone consultations and referrals from this comprehensive analysis of the UK's most far-reaching telephone health help-line service to date.
In March 2009, a survey of 3,000 NHS Direct telephone contacts was conducted by a market research company (IFF Research Ltd) on behalf of NHS Direct. In April 2009, 1,001 of these callers who had agreed to be followed up were contacted again.
The main aim of this evaluation was to determine the financial impact, from the perspective of NHS service providers, of patients calling the '0845' NHS Direct telephone helpline. Previous studies of the impact of NHS Direct on demand for other NHS services to date have been equivocal, with examples of both increasing and decreasing cost impacts [2] [3] [4] . Correspondingly there has been no clear overall picture of savings or additional costs due to its existence. It is also important to ascertain the impact on the quality of care received arising from NHS Direct referral advice. To demonstrate this we adopted a costminimisation approach that ensured any reduction in cost was not at the expense of a poorer outcome. Despite needing more substantiation of such benefits in further trials we have been able to demonstrate that these users of NHS Direct did maintain or improve their overall quality of life.
Methods
Two standardised telephone surveys of NHS Direct telephone service users were conducted during 2009 by an independent market research company acting on commission from NHS Direct. The first was a survey of 3,000 fifteen-minute telephone interviews conducted in March 2009, of callers to NHS Direct telephone services who had consented to be contacted about their experience of NHS Direct across all regions of England. This initial survey is referred to as the 'Main stage survey'. In this survey patients explained what referrals had been suggested to them by NHS Direct and 95.3% of patients stated that they followed the NHS Direct recommendation. This was 'service improvement' evaluation and did not require full ethics committee approval. Nonetheless we followed a strict ethical code in all aspects of the delivery and conduct of the study.
The range of reported referral options were standardised into seven categories to enable direct comparison between the groups (See Table 1 ). Patients were also asked about the perceived urgency of their reason for initial contact with NHS Direct and a range of quality of life measures. It should be noted that urgency and quality of life issues could only be undertaken for the actions recommended by NHS Direct, as the first alternative was a hypothetical option within the same population.
A second stage ('economic impact survey') telephone survey was conducted during April 2009 (4-6 weeks after the main stage). This was conducted with 1,001 callers from the main stage survey who had consented to be included in a second survey. This repeated the initial survey questions, including the EQ-5D VAS scale and urgency measures.
Two methods were used to ensure that the survey data used were robust and able to represent the general population. The first method was that data in both surveys were weighted to ensure that the proportion of people within each referral option was representative of the national population of NHS Direct telephone callers. It was felt, however, that these weightings alone would not provide sufficient reliability; therefore a sensitivity analysis was also conducted to examine variance of results around key indicators used. This two-stage approach provides assurances that the reported findings are as robust as possible.
The acknowledged lack of a control group in this survey was addressed by asking callers 'what service/s, if any, they would have otherwise used had they not called NHS Direct?' Patients were subsequently followed up at four to six weeks after their initial call to determine the costs and consequences of their referral contact point. A feature of the study was to administer the VAS quality of life question as included in the EuroQol-5D (EQ-5D) by telephone on initial call and again after treatment.
Standard NHS cost tariffs were applied to both the recommendations made by NHS Direct to its callers and to the alternative action that the same callers stated they would have taken if NHS Direct had not been available to them. Although we asked for more than one 'first alternative' service (assuming a degree of risk), the additional alternatives were not consistently well answered and could not be sufficiently relied on for further economic analysis. Without a comparison group we had to accept the stated first alternative as being the most likely alternative course of action.
Whilst it would have been desirable to have included NHS Direct's operating costs, the costs of the '0845' service were under review at the time of the study. Therefore only the gross saving could be estimated. However, it was the scope of the referral savings to the NHS, not the wider value of NHS Direct's informational role, which was of principal interest here.
The principal analysis was to examine the cost of NHS Direct recommendations compared with patients' stated first alternative courses of action had NHS Direct not been available. Although they were only within-subject controls by adopting a cost-minimisation framework we were able to show that health-related quality of life was maintained by subjects actually taking up NHS Direct referrals.
Applying a standard tariff to each major referral option, we produced a cost per case from which a cost difference was derived. The cost tariff applied to each of the referral options were taken from the available costs of Health and Social Care 2007/08 [5] at the time of the study. These assumptions are shown in Table 1 .
The cost tariff applied was based on rational assumptions of the most likely resource use. For example, the cost of a contact to the GP/GP Practice was estimated using a 7-minute contact time. In addition, the cost of a 999 ambulance journey was based on a fully paramedic trained crew being sent to each contact. This assumption also could not include the outcome from such a call-out as follow-up data were not available. Therefore the assumptions used do not include subsequent hospital costs or the proportion of patients who were treated and resolved by ambulance attendance. Due to these assumptions, sensitivity analyses were performed by increasing the cost of a GP/GP Practice contact from £19.17 to £31 (the cost of an 11-minute consultation) to examine the impact of this assumption on the overall costing analysis. Likewise, the cost of a 999 Ambulance journey was varied between £344 and £263 (the cost without a fully paramedic trained crew). We conflated categories of referral used in the main stage survey and economic impact survey to integrate actual and the stated hypothetical pathways (which were less specifically described by actual users). No discounting of these costs was applied to these estimates as they all occurred within a few weeks after the intervention. The first method used to ensure robustness was that the number of respondents in this survey was adjusted through a weighting procedure to take account of national patterns of NHS Direct use (assessed by previous market surveys outside of this study). The population sampled in this survey was also comparable to that in a similar survey in 2008. We tested that the national weightings applied did in fact lead to a close correlation between predicted and observed proportions of patients within each of the treatment options. We were satisfied that this was indeed the case with less than a 1% variance from the predicted proportion for all options (see Figure 1) .
The costs were 'grossed up' to be indicative of the total annual cost for 5 million calls per annum and therefore more useful for policy purposes. It should be noted that no such sample size weightings were applied to the quality of life measures, since previous quality of life work had not been undertaken and it was inappropriate to adjust quality of life in this similar way.
Analysis
Analysis was based on descriptive statistics (frequencies and cross tabulations) from the main dataset, carried out using SPSS version 16. Some limited inferential statistics were used to examine whether change observed was statistically significant. This included Pearson Chi square to examine between group resource use differences; paired ttests to examine quality of life change and Student's t-tests to compare Quality of Life change between urgent and non-urgent cases. The outputs from SPSS were transferred into Microsoft Excel 2003 for further analyses during which the standard tariff costs were applied and analysed and from which graphic representations of the data were produced.
Results
The recommendations provided by NHS Direct were significantly different to the options selected as the first alternative if NHS Direct had not been available (Pearson Chi-Square p < 0.001) (see Table 2 -note that in this table weighted figures have been rounded to whole numbers, and that application of the weighting results in a total of 996 patients, rather than the original unweighted sample of 1001 patients). Around 74% of first alternative options were to A&E or GP Practice compared with around 48% from NHS Direct recommendation. In contrast, around 13% of first alternative options were to 'do nothing/treat at home', compared with just over 32% from NHS Direct recommendation.
To examine the cost differences between NHS Direct recommendation and the patient's stated first alternative, it was important to recognise that the costs will be different dependent on the perspective taken within the analysis. To illustrate this difference, the figures for A&E attendance are used. Table 3 shows that 85.46 patients (the figures are not whole numbers due to the applied weightings and are provided to two decimal places for accuracy of grossing the figures) were recommended by NHS Direct to attend A&E. The standard tariff for A&E attendance was £111 and therefore the cost of the NHS Direct recommendation is 85.46 × £111 = £9485.73. However, if the patientstated first alternative is examined in the same 85.46 patients, then it can be seen for example that 2.84 would have called 999, 48.26 would have gone to A&E, 23.74 would have attended their GP Practice. By considering all the first alternative options for this group of patients, and costing these using the standard tariff, a total costing is established (for this example, the total cost is £6,876.39). By dividing this total cost by the number of patients, we find that the average cost of those patients' first alternative options was £80.47. In this example therefore, the cost of the patient-stated first alternative However, if the analysis is undertaken from the perspective of the patient-stated first alternative of attending A&E (and comparing the costs with those of the NHS Direct recommendations made to this group of patients), then a different result is observed. Table 4 shows that, from this perspective, the total cost of the 300.7 patients who stated they would have attended A&E is 300.7 × £111 = £33,377.45. This compares with a total of £13,208.24 for the range of options recommended by NHS Direct to those patients. The NHS Direct recommendation is therefore £67.07 per patient less costly than the patientstated first alternative if NHS Direct had not been available.
By reviewing each of the other referral options similarly, a comprehensive view of the costs from each perspective can be obtained. Figure 2 shows a summary of these costs from the perspective of NHS Direct's recommendation compared with patients' stated first alternative. From this perspective, NHS Direct is more costly than the first alternative for 999 calls, A&E and dentist appointments and less costly for the other options.
Alternatively, Figure 3 shows a summary of costs from the perspective of the patient's stated first alternative compared with NHS Direct recommendation. From this perspective, with the exception of Walk-in Centre, the trends from Figure 2 are reversed. Figure 4 shows the cost differences per patient from each perspective for each referral option. For example, Figure 2 shows that the cost difference per patient for attending A&E is £30.53 more costly when taking NHS Direct recommendation, and Figure 3 shows this to be £67.07 less costly when taking NHS Direct recommendation.
By representing the two perspectives together, it is possible to consider the actual cost differences for each referral option (See Figure 5) . By considering the costs from the perspective of the overall cost differential from the previous analyses, an overall cost increase is observed for patients following NHS Direct recommendation for calling 999 (£3.33 per patient) and up to £49.85 cost saving per patient with referral to a Walk-in Centre. By taking this broader view of the data, the total costs/ savings of each referral option can be identified. Figure 6 shows that, across all referral options, NHS Direct costs £34.40 per patient, compared with £53.95 per patient for the patient-stated first alternative. The difference between following NHS Direct recommendation and a patient-stated first alternative is therefore £19.55 per patient, representing a 36% cost saving per patient. Assuming that these per patient cost savings from a survey of 1,001 current users are representative across the 5 million telephone contacts received per year by NHS Direct, the overall cost saving is £97,756,013.
As stated earlier, since these savings are highly dependent on unit cost assumptions, the second method to ensure robustness was to conduct a sensitivity analysis. The multi-way sensitivity analysis (see Table 5 ) varied the costs of 999 calls between £344 (the cost of a fully paramedic trained crew) and £263 (the cost of a more basically trained crew). It also varied the cost of GP Practice attendance between £19.17 and £31.00 to account for different levels of GP time.
The sensitivity analysis also considered the effect of the applied weightings and included analysis of unweighted values and of both main stage and economic impact datasets. This sensitivity analysis showed that the weighted data produced less variance than the unweighted datasets and that the costing assumptions used in the main analysis also produced the lowest variance compared with the additional varied assumptions. Therefore we consider the cost saving estimates presented to provide the most robust analysis.
Quality of Life
Having estimated the costs, patient reported quality of life outcomes were examined using the EQ-5D VAS rating scale (0-100), guided by a telephone survey team. These were completed by 471/1001 (47%) participants at baseline, and 469/1001 (47%) at follow-up. Results showed that mean baseline score was 57.37 points, and improved to a mean of 77.5 at follow-up, an overall improvement of 20.1 points. A paired t-test showed a highly significant difference (p < 0.001; 95% CI = 18.42 to 23.95) between baseline and follow-up (See Figure 7) . When viewing overall health status from the perspective of level of urgency, people who reported that they considered their problems as urgent or nonurgent gained between 16.1 (non-urgent) and 21.5 points (urgent) between baseline and follow-up. This represented a significant 'between group' difference at both baseline (p = 0.001; 95% CI = -15.63 to -2.96) and follow-up (p = 0.046; 95% CI = -10.28 to -0.09), although the between group differences were smaller at follow-up. When considering the change in mean self-rated health status between baseline and follow-up for each referral option and by perceived urgency (see Figure 8) , the greatest improvement is achieved from urgent referrals to Pharmacist (45.87 points), 999 calls (41.84 points), and A&E (27.17 points). Figure 8 also shows the difference between urgent and non-urgent cases and in two of the seven referral options urgent cases improve more than non-urgent cases. In only two of the referral options (Dentist and Do nothing/treat at home) is this trend reversed, with non-urgent cases improving more than urgent ones.
It was not possible to calculate an incremental costeffectiveness ratio (ICER) in this study (as no control group actually existed to compare incremental benefits). However, as both costs reduced and outcomes improved significantly the NHS Direct alternative can be considered a 'dominant' option.
Discussion

Statement of principal findings
From an analysis of 1,001 users of the service, the cost of NHS Direct recommendations across all referral options was £34,430 compared with a total cost of the patient-stated first alternative of £54,000. This is an overall cost saving of £19,571 for this sample population. The cost per case of the sample population following NHS Direct recommendation was £34.40 compared with £53.95 for the patientstated first alternative, a cost saving of £19.55 (36%) per patient. When this per patient cost saving is applied to the 5 million calls received by NHS Direct annually, the total cost savings produced would be at least £97,756,013. The sensitivity and variance analyses conducted demonstrated this was a conservative, but robust estimate.
However, quality of life is clearly an important consideration when discussing effects of interventions in established clinical pathways (and ultimate treatment patterns that arise from these) and this must be weighed carefully alongside any savings in resource use. The current analyses have shown that overall the referral options recommended by NHS Direct resulted in statistically significant positive changes in quality of life between baseline and follow-up. Clearly, what is still uncertain is whether these improvements would have occurred anyway, either as a result of following conventional referral pathways or through a process of natural recovery, or both.
When looking at cases perceived by the patient to be urgent or non-urgent (please note that 10 patients responded with 'Do not know'), there are more patients contacting NHS Direct who consider their situation as urgent (800 patients) than non-urgent (191 patients). In terms of self-rated health status, recorded using a 0-100 scale, statistically significant between group differences were observed at baseline (Urgent = 55.28; Non-urgent = 65.83; p = 0.001), showing that urgent cases initially had lower health status than non-urgent cases. At follow-up, the differences between urgent and nonurgent cases had reduced, but remained statistically significant (Urgent = 76.78; Non-urgent = 81.97; p = 0.046), although the difference was smaller at follow-up. Overall, this shows that urgent cases improved by a mean of 21.5 points, compared with 16.1 points for non-urgent cases.
When looking at the impact of the referral options most often recommended by NHS Direct, patients referred to a pharmacist, 999 call or A&E gained the most benefit in terms of self-reported health status between baseline and follow-up. However, nonurgent cases who are recommended to go to the dentist or to 'do nothing/treat at home' improved more than urgent cases. The study has shown both a significant cost reduction and an improvement in quality of life through the telephone advice given by NHS Direct making this service a cost-effective one. However, the findings still require further investigation through a prospective study with a true (rather than hypothetical) control group.
Strengths and weaknesses of the study
Most importantly, we did not have any formal control group against which to view whether the level of change results from the recommendations of NHS Direct. We acknowledge that the present analyses rest on the hypothetical comparison of what NHS Direct users said they would have done if NHS Direct had not be available.
The cost assumptions used in these analyses have, of necessity, omitted consideration of the outcomes resulting from either accepting NHS Direct recommendation, or the patient-stated first alternative. This may under-estimate costs as it does not therefore include, for example, call-outs by a GP or Ambulance crew who resolve problems without transfer to hospital, compared with those that require further hospital-based treatments. Likewise, the relative difference in costs of patients attending A&E are acknowledged to be different depending on whether they are treated and sent home or assessed and admitted. The sensitivity analyses conducted focused on the elements where reasonable alternative cost-assumptions were possible. However, it is also felt that cost assumptions made have erred on the side of caution and remained as robust as possible within the limitations of available data.
The robustness of analyses has been assured through a rigorous approach using both population weightings and sensitivity analysis. During the sensitivity analysis, both weighted and un-weighted findings were considered, along with variation in relevant costing assumptions. The final reported findings are based on the most robust combination.
Also from the initial survey a population of slightly less than 50% completed the quality of life elements. This led to difficulties in terms of the size of some sub-group analyses which were too small to undertake adequate analyses.
Consideration of the quality of life and urgency issues could only be undertaken from the perspective of NHS Direct recommendation, as any attempt to consider these issues from the perspective of the patient-stated first alternative would have remained hypothetical and would have been from the same sample population. Therefore it was only possible to review this data to examine whether improvement occurred between the main stage and economic impact surveys.
The lack of any case-mix adjustment, apart from the reported urgent/non-urgent dichotomy, is a potential weakness of this study. However, this was controlled by the within-subject design. Also, the sample size did not allow case-mix cost variation to be identified whilst the survey method (of telephone delivery) made it difficult to determine an actual diagnosis. Hence the results should be treated cautiously if intending to apply them to any specific group of telephone users. Future studies should carefully consider case-mix issue. The analysis did not include any indication of appropriateness. This would have required a much bigger study. For example, If NHS Direct recommended going to A&E, and the first alternative was to do nothing, we did not know how serious the problem really was and what implications (such as a worsening condition) could have arisen from the 'do nothing' option, or from attending A&E (such as being admitted, etc.).
Strengths and weaknesses in relation to other studies (discussing important differences in results)
Early in its development, there was recognition that NHS Direct required rigorous evaluation [6] . Such evaluation was recommended to address the five key issues below:
Ensure NHS Direct is safe and effective To develop National Standards To become an integral part of the NHS To ensure equity of access for all To provide a range of systems for access [6] The current study had a key bearing on the third of these and has concluded in a preliminary way that integration into the NHS has taken place at least as far as being able to refine the initial point of NHS contact at less cost and without damage to immediate health outcomes.
One of the first formal evaluations of NHS Direct was an observational study, identifying that the service had received about 68,500 calls in its first year [4] . This initial study concluded that NHS Direct had restrained increasing demand on General Practitioner out-of-hours services. Another study a year later identified that levels of urgency was often not recorded, and that a quarter of calls related to 0-5 year olds [7] . At about the same time, unintended consequences were being noted, in that while advice calls to A&E were observed to have significantly reduced, calls to the main hospital increased [8] .
One of the first cluster randomised trials of NHS Direct [9] identified that NHS Direct triage was more costly than practice based triage. However, no formal economic evaluations of NHS Direct have been reported in peer-reviewed journals.
Many of the studies of NHS Direct were conducted in its earlier period of development and this current study provides evidence of its use and cost-effectiveness in a mature phase after ten years of existence. The current study shows that around 40% of patients were recommended by NHS Direct to go to their GP Practice and around the same proportion would have elected to go to the GP Practice had NHS Direct not been available. However, there were almost three times as many people recommended by NHS Direct to 'do nothing/treat at home' , than would have taken this option without NHS Direct. This indicates that the demand management value of NHS Direct on general practice at least remains high even after ten years.
The fact that we have undertaken evaluation by level of urgency shows that the critique by Payne et al (2005) [7] has been addressed. Future studies will need to stratify patient user groups in similar and perhaps more refined ways if the economic impact is to be more carefully interpreted. Another factor is that Payne et al (2005) [7] suggested that 25% of calls to NHS Direct were for children 0-5 years. Our current analysis does not provide a comparable age grouping, but shows that nearly half (44.8%) of calls were on behalf of children under 16 years of age.
Despite earlier indications [9] that NHS Direct was more costly than practice based triage, the current analysis shows that before its own costs are excluded NHS Direct recommendation is £19.55 less costly to the NHS than the patient-stated first alternatives.
Meaning of the study; possible explanations and implications for clinicians and policy makers
The current study used National Survey data to examine the financial and quality of life implications of NHS Direct telephone recommendation when compared with patients' own statements about what alternative actions they would have taken had NHS Direct not been available. The outcomes from this analysis show NHS Direct is making substantial patient-level cost savings compared with their likely service use if NHS Direct was not in place. It also shows an observed improvement in quality of life between the main stage and follow-up surveys. However it could be argued that this quality of life profile change would be observed anyway given the natural recovery process from some acute health episode. Therefore, quality of life changes require further examination, although the initial conclusion is that NHS Direct overall improves both quality of life and cost over stated alternatives.
Unanswered questions and future research
Major questions unanswered by the current study are related to whether the cost savings and quality of life improvements can be observed if there was a genuine, rather than a hypothetical, control group? This requires a larger, well designed and well funded research study also consisting of subjects who may not have decided to use NHS Direct.
Further consideration should be given to undertaking more detailed research with the following features:
A prospective study design for more accurate cost estimation.
A real, rather than hypothetical, matched comparison group of patients who did not use NHS Direct (but could have done).
A well designed cohort study, comparing the costeffectiveness of NHS Direct recommendation against an age-, gender and condition-matched control by each major referral recommendations by NHS Direct.
Conclusions
Studies of NHS Direct's impact on demand for other NHS services to date have been equivocal, with examples of both increasing and decreasing demand effects as a result of early intervention in the patient referral pathways [2] [3] [4] . Therefore there has been a lack of clarity as to the economic implications of the service and no clear overall picture of savings or additional costs due to its existence. In recent years there appears to have been an increasing trend in the use of NHS Direct services, including the '0845' number, which now stands at 5 million calls per annum.
Although these are early economic results, they show some robust impacts on pattern of NHS contact compared to what patients said they would otherwise have done without NHS Direct. This study of 1,001 individuals showed a significant reduction in potential use of A&E and GP visits by about 25% and a 10% increase in patients who decided to do nothing/treat at home following NHS Direct advice. These changes caused an overall reduction in the expenditure on initial NHS contacts of the equivalent of about £20 per call, or a 36% saving in referral cost overall. Some savings were higher, such as those that would have been incurred at Walk-in Centres (£50 per patient) or those visiting a Pharmacist (£26 per patient). Obviously, if the average magnitude of saving can be extrapolated to every NHS Direct caller then the potential for savings is large and will grow with further usage.
We found evidence that the health status of users of NHS Direct (as measured by the VAS scale of the EQ-5D), showed significant improvement. This should offer much greater reassurance to clinicians and policy makers that patients can be dealt with initially equally as well but at significantly less cost by NHS Direct compared to conventional pathways.
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